Heterologous expression and purification of biologically active domains 3 and 4 of human polymeric immunoglobulin receptor and its interaction with choline binding protein A of Streptococcus pneumoniae.
Streptococcus pneumoniae, one of the common causes of pneumonia, colonises the epithelium via the interaction between a choline binding protein of S. pneumoniae and the human polymeric immunoglobulin receptor (pIgR). One of the functions of pIgR is to mediate the transcytosis of polymeric immunoglobulins from the basolateral to the apical surface of epithelial cells. S. pneumoniae invades human epithelial cells by exploiting the transcytosis machinery. Due to an increase in the prevalence of antibiotic resistant strains of S. pneumoniae, and the limitations and expense of the vaccines available, extensive research may provide insights into the potential of new therapeutic regimes. This study investigated the potential of pIgR domains as an alternative non-antibiotic immune therapy for treating pneumonia. The aim was to determine the binding affinity of recombinant D3D4 protein, the domains of pIgR responsible for binding S. pneumoniae, to recombinant R1R2 repeat domains of choline binding protein A of S. pneumoniae. Biologically active recombinant D3D4 was produced in Escherichia coli using a gel filtration chromatography refolding method, a novel approach for the refolding of pIgR domains, after the purification of inclusion bodies using nickel affinity chromatography. Surface Plasmon resonance (SPR) spectroscopy showed that purified recombinant D3D4 binds recombinant R1R2 with an equilibrium dissociation constant (KD) of 3.36×10(-7)M.